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AGENDA 


ADF RAMS ACCEPTANCE TEST 
13 - 14 February 1992 


Thursday. 13 Feb ruary. 


9:00 

Introduction 

E0C Conf . Rm. 

9:15 

Overview of Program To-Date 
Milestones 
Design Review 
Contract Modification 

E0C Conf. Rm. 

9:45 

Action Items & Resolution 

E0C Conf. Rm. 

10:00 

Overview of System Design 
RAMS Concept 
BMT System Design 

E0C Conf. Rm. 

10:30 

BREAK 


10:45 

Overview of System Design (Continued) 
TDS System Design 
Specifications/Compliance 

E0C Conf. Rm. 

11:15 

Summary Design Changes Since Design Review 

EOC Conf. Rm. 

11:30 

Verification 

Approach 

Fac i 1 i ty/Equ ipment 

E0C Conf. Rm. 

12:00 

LUNCH 

Ball Cafeteria 

1:00 

Verification (Continued) 
TDS Results 
BMT Results 

FM-2 Conf. Rm. 

2:00 

Acceptance Testing of TDS 

FA-1 Clean Rm 

Friday. 

14 February! 


9:00 

Acceptance Testing of BMT 

FA-1 Clean Rm 

11:30 

Discussions, Buy-Off Paperwork 

FM-2 Conf. Rm. 
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Objectives 
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Approach 
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MILESTONE SCHEDULE FOR THE ADF RAMS PROGRAM 







Summary of Contract Modification Elements 
(Effective 12/12/91) 
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Statement Of Work Changes Affecting Design 
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Status of Action Items 
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Status of Action Items (Concluded) 
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Technical Overview 
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Based on these maximum displacements, a FOV of ±1 deg is 
sufficient 
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Case 
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RAMS Concept 



This shift in image position is 
proportional to the angular displacement 
of the target 



Sensor Concept 
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0^- Subpixel Sensing 


CT) 

O 

Tf 

IT) 

O 


o3 

M- 

ir> 

CM 


< 



Interpolation of centroid location to 2 percent pixel 
Accommodation of focus changes resulting from 
varying target ranges 



Sensor Signal Display Showing Two Targets 
and Individual Pixels 
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Boom Motion Tracker Measurement Approach 
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Boom Motion Tracker (BMT) Mounting Locations 
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Boom Motion Tracker Field of View Requirements 
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Boom Motion T racker 
FOV Summary 
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BMT Sensor Heads (X and Z Sensors) 


ORIGINAL PAGE 

black and white photograph 
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BMT Sensor Head Mount and Alignment Features 


ORIGINAL PAGF 

BLACK AND WHiTL PHOTOGRAPH 
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BMT Sensor Heads With Illuminators Operating 


ORIGINAL PAGE 

SLACK AND WHITE PHOTOGRAPH 
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Boom Motion Tracker (BMT) Target Array 
(37 Retroreflective Tape Targets) 


BLACK 


O'ViGCi'U. 


AN.J 


WHITE r’H-, 


1 Ju 


ItAPH 


oiee-26 




A2542/1 054.043 



BMT Illumination As Viewed From the Far Target 


ORIGINAL PAGE 

BLACK and white photograph 
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Target Image Shape at the Beginning of a Pixel 
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On Neg. Edge on Chan2 
Trigger Levels 
ChanZ *= 1E0.0 mv 

Holdoff * 70.000 
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Tip Displacement Sensor 
FOV Summary 
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Tip Displacement Sensor (TDS) 
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BLACK AND WHITE PHOTOGRAPH 
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TDS Target Test Fixture 
(With Targets liluminated) 
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Specification Compliance Matrix Tip Displacement 
Sensor (TDS) for CASES ADF 










Specification Compliance Matrix Boom Motion 
Tracker (BMT) for CASES ADF 










Design Changes Since Design Review 



Addition of electronic “windowing” to exclude invalid image sources 
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Full data complement 
Target motion 
Weight 

Power consumption 
Update rate 
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ADF RAMS Test Facility 
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ADF RAMS Test Facility (With BMT 
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Alignment Procedure For BMT Sensors 
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Field of View Test for the BMT 
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BMT Illuminator Radiometry 
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BMT-Z Illuminator 
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Actual BMT Illuminator Performance 
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Illuminator Characterization 
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BMT Linearity Test 


TJ 

0 



3 CD CD CD 
O 
< 


o 

0 

0 

o 


0 

0 

0 

E 




■o 

0 

0 
■ MB 

> 


0 

3 

O 

0 

i_ 




0 

1— 


0 

0 

£ 



■ 

0 

0 

0 

0 

.Q 

0 

0 

O 

■ 

c 

IM 

■ 

c 
■ ■■ 

c 

■ ■M 

CD 

£ 

0 

o 

c 

0 

E 

3 

c 

c 

CD 

(D 

T“ 

0 

0 

M 

0 




0 

ini 

■o 

0 

0 

■ MB 

■o 

CO 

CO 

CO 

in 

ID 

T5 

0 

£ 

0 

0 

5fc 

X 

■ ^M 

Q. 

0 

0 

$= 

■ ■ 

X 

1 

■ ■ 

>- 

1 

■ ■ 

N 

1 

Q. 

0 

0 

O 

75 

0 

o 

1- 

1- 

1- 

■ ^M 

iA 

3 

O) 

75 

2 

2 


0 

>» 

O 

0 


0 ^ 
c 

< I I 


<D "D 

»- <D 

| £ 

> O 

1 1 

“ c 
1_ (0 

2 "o 

O 0 

S O 

© '-5 

■O Sj 

■o Q- 

sg 

_ a> 
£ 5 

e ® 

g 

“ “ +-* 
c 

<0 <g 
O E 

O 0 

«*- Q 

« s> 
£ 0 

0 N 

SI 

0 X 

> 0 

- £ 
0 Q 

0 2 
0 "O 

■o 2 

S » 

£ 3 

Q. ^ 
(/) 0 


co 

< 

0 


pixel numbers for target locations 



Linearity Test For BMT-Y 
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Pixel Field Of View For BMT 
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Angle Subtended By One Pixel 
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Angle Subtended By One Pixel 
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BMT Accuracy Tests 
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BMT Accuracy Test Method 
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BMT-X Sensor Accuracy Test For Target #1 
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BMT-Y Sensor Accuracy Test For Target #1 
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BMT-Z Sensor Accuracy Test For Target #1 
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BMT-Z ACCURACY TEST 
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BMT Target Overlap Test 
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Target Overlap Test 
TGT #1 and TGT #2 
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Following target motion, these two targets are still separated by approximately 9.5 pixels 
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Channel Scale Factor: 1 .01563 Volts/Inch 




X4 Linearity ATP (Concluded) 
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X Channel 4 Sub Pixel Accuracy Verification 
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Acceptance Demonstration 
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February 21. 1992- Friday 


Depart for MFSC from Jeffco airport 9:00 am MST 
Arrive Huntsville Airport 12:30 CST 
Unload aircraft into NASA provided van 

Arrive MFSC and unload equipment, unpack, and inspect for damage 

Fehmarv 22. 1992 - Saturday 

Arrive MFSC 8:00 am. 

Carry equipment to CASES level. 

Begin equipment electrical checkout on floor (bench). 

1 . Hook up the TDS sensor heads to the electrical chassis, power up system on the “bench,” 
and verify signal response. 

2. Hook up the BMT sensor heads to the electrical chassis, power up system on the “bench," 
and verify signal response. 

February 24. 1992 - Monday 

Install the TDS targets to MFSC system power supply and verify the operation of each light source. 

Drill 7/32” diameter clearance hole for mounting pad on each illuminator. 

Position three TDS targets on the tip plate (mechanically locate to within 0.1” of the final alignment 
position). Position the fourth TDS target on the Target array center for alignment purposes only. 

Power up the TDS illuminators and verify operation. 

Install mounting brackets for electrical chassis (BMT and TDS). 

Install electrical chassis in the mounting brackets on the side of the MPESS and wire for power. 

Install cabling to the sensor heads. 

February 25 1992 - Tuesday 

Assemble lens assemblies for each sensor head. 

Install TDS and BMT mounting brackets to detector plate. 

Mount the TDS sensors to the mounting brackets (less cylinder lens). 

Install the cables to each sensor head mount for strain relief. 

Hook up the oscilloscope to the TDS output sync and target position signals. 

Power the illuminator on the center of the target array for the TDS system. 

Adjust alignment of each sensor to the center of the field without the cylinder lens assembly. 

Adjust sensor focus as necessary to stop lens to f/16 to avoid saturation of the signal. 
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Reposition the TDS illuminator to within 0.1" of its final position on the tip plate. 

Install the cylinder lens assembly. 

Adjust each illuminator to final position for minimal DC voltage signal. These “zero” voltages will be come 
the final mechanical position of the TDS illuminators. Temporarily epoxy the TDS illuminators into place. 

February 26. 1992 - Wednesday 

Drive the Boom assembly and note any position changes after settling. Adjust illuminator positions as 
necessary. Several iterations of the Boom motion may be necessary. 

Determine the permanent location of the TDS targets and affix permanently. 

Operate the TDS for final checkout and document the functional performance. 

Interface with customer analog ports for verification of static positions. 

February 27. 1992 - Thursd ay — February 28. 1992 - Friday 

Hook up the digital interface to the Ball-supplied test computer. 

Hook up the oscilloscope and set best focus on each sensor lens system. Note: The cylinder lens and 
secondary illuminators are attached to each sensor assembly. 

Check that the positions of the targets correspond to a reasonable position and the delta pixels for the 
initial data set of each sensor output is reasonable. 

Check that 37 targets are present for each system. 

Check that all signal levels from each target to each sensor are comparable to the test data obtained at the 
Ball facility. 

Excite the boom for a brief period and note each position change (if any). Note the amount of relative 
change each time the boom is excited. Determine if this is a significant change or negligible. 

Assuming minimal change, remove cylinder lens on one head and rotate sense head to image the target 
line on the array. Replace the illuminator and cylinder lens assembly. Adjust the primary illuminator for 
maximum signal. Repeat for each sense head. 

If significant change, consult with MFSC personnel as to how to address the problem. 

Perform tests to verify proper operation of the RAMS system. 

Begin interface with customers data acquisition system. 

Monday. Ma rch 2 through ?? 

Troubleshoot and staff as necessary to verify RAMS operation. 
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